Neurotrophins and Alzheimer's disease: beyond the cholinergic neurons.
Improvement of the cholinergic deficit in Alzheimer's disease (AD) by intracerebral application of nerve growth factor (NGF) serves as a paradigmatic example for a novel approach to the treatment of neurodegeneration. The first part of this paper presents and discusses experiments which were performed in our laboratory to study the NGF receptor response after intracerebral NGF treatment in vivo. We found that intraparenchymal NGF elicits prolonged tyrosine phosphorylation of Trk type NGF receptors. Our results indicate that intraparenchymal injections are preferable to intraventricular application for targeting specific neuronal populations with minimal side effects. Besides the cholinergic deficit, severely disturbed brain energy metabolism, particularly in cortical association areas, is another consistent feature of AD. Metabolic hypofunction is observed early in the disease progression and correlates with the cognitive impairment. Cell culture findings are presented which indicate that brain-derived neurotrophic factor (BDNF), and other neurotrophins with activity on the TrkB tyrosine kinase receptor, increase mRNA levels and biochemical activity of enzymes of the glycolytic pathway in brain cells. Treatment with these factors was also found to stimulate glucose utilization in rat embryonic cortex cells in primary cultures. Our observations suggest that selected neurotrophins should become useful not only for the treatment of the cholinergic deficit in AD, but also of the cortical metabolic hypofunction associated with this disease.